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and non-governmental, in liaison with ISO, also take part in the work.

Draft Internationgl Standards adopted by the technical committees are circulated to
the member bodigs for approval before their acceptance as International Standards by
the ISO Council.

International Stapdard ISO 7693 was developed by Technical Committee ISO/TC 132,
Ferroalloys, and yas circulated to the member bodies in April 1982.
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INTERNATIONAL STANDARD

ISO 7693-1984 (E)

Ferrotungsten — Determination of tungsten content —
Cinchonine gravimetric method

1 Scopeé and field of application

This Interngtional Standard specifies a cinchonine gravimetric
method for the determination of the tungsten content of ferro-
tungsten. It also specifies, in the annex, a spectrometric
method for fthe determination of molybdenum which interferes

with the defermination.

The methogl is applicable to ferrotungsten having tungsten
contents between 70 and 90 % (m/m).

2 Reference

ISO 3713, Aerroalloys — Sampling and preparation of samples
— General qules. )

3 Principle

Dissolution |of a test portion using hydroflugric, nitric and
sulphuric adids. Evaporation of the solution until copious white
fumes are epolved.

Separation pnd fusion of the residue with sodium carbonate
and diboror} trioxide. Dissolutiomof the fused residue in hot
water.

Precipitation of the tungstén with cinchonine and a-benzoin
oxime, ignijon of thesprecipitate and weighing of the impure
tungstic ox|de. Purification of the impure tungstic oxide by
fusion with| sodium~carbonate, dissolution in hot water, fil-
tration and fecovery of the insoluble impurities.

4.1 Sodium carbonate.
4.2 Acetone.

4.3 Diammonium hydrogen citrate [(NH}),HCgH50].
4.4 Diboren trioxide (B,0O3).

4.5 Nitric acid, o 1,40 g/ml, approximately 14 mol/I
solution.

4.6 Hydrofluoric acid, ¢ 1,16 g/ml, apploximately 48 %
(m/m) solution.

4.7 Hydrochloric acid, ¢ 1,19 g/ml, approximately 12 mol/I
solution.

4.8 Ethanol, ¢ approximately 0,790 g/ml.

4.9 Sulphuric acid, diluted 1 + 1.
Carefully add 1 volume of sulphuric acid (o 1,84 g/ml, approxi-

mately 18 mol/l solution) to 1 volume of|water and mix
thoroughly whiist cooling.

4.10 Hydrochloric acid, diluted 1 + 9.

Add 1 volume of the hydrochloric acid (4.7) to 9 volumes of
water and mix thoroughly.

Spectrometric determination of molybdenum (see the annex).
Determination of the tungsten content from the difference be-
tween the mass of the impure tungstic oxide and that of the
impurities.

4 Reagents

During the analysis, unless otherwise stated, use only reagents

of recognized analytical grade and only distilled water or water
of equivalent purity.

1) At present at the stage of draft.

4.11 Hydrochloric acid, diluted 1 + 99.

Add 1 volume of the hydrochloric acid (4.7) to 99 volumes of
water and mix thoroughly.

4.12 Ammonium hydroxide, diluted 1 + 1.

Add 1 volume of ammonium hydroxide (¢ 0,885 g/ml, ap-
proximately 32 % (m/m) solution) to 1 volume of water and
mix thoroughly.
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4.13 Ammonium chloride, 20 g/I solution.

Dissolve 2 g of ammonium chloride in water, dilute to 100 ml

and mix thoroug

hly.

4.14 Cinchonine, 125 g/l solution.

Dissolve 125 g of cinchonine in hydrochloric acid (4.7) diluted
1 + 1, and complete to 1 000 ml with that acid.

4.15 o-benzoi
Dissolve 3 g of

mark with water

-benzoin oxime in 95 ml of acetone (4.2).
Transfer to a 100 ml one-mark volumetric flask, dilute to the

and mix thoroughly.

4.16 Cinchoniphe/a-benzoin oxime, wash solution.

Place 10 ml of
a-benzoin oxime

he cinchonine solution (4.14), 5 ml of the
|solution (4.15) and 2,5 ml of the hydrochloric

acid (4.7) in a 10P0 ml one-mark volumetric flask, dilute to the

mark with water

and mix thoroughly.

4.177 Ammonium thiocyanate, 100 g/| solution.

Dissolve 100 g df ammonium thiocyanate in water, dilute to
1000 ml and mix|thoroughly.

4.18 Tin (ll) c
(4.7) diluted 1 +

Dissolve 40 g o
150 ml of hydro
cool, dilute to 2

1 + 1and mix t

Prepare this solu|

hloride, 200 g/! solution in hydrochloric acid
1.

tin (Il) chloride dihydrate (SnCl,-2H,0) (in
hloric acid (4.7) diluted 1 + 1. Heat gently,
ml with more of the hydrochloric acid diluted
oroughly.

tion immediately before use.

4.19 Phenolphthalein, 1 g/l solutien.in the ethanol (4.8)

solution.

5 Apparatu

Usual laboratory

5

equipment and in particular.

5.1 Spectropk .
variation of wavelength, or

5.2 Spectrometer?), with selector for discontinuous varia-
tion of wavelength, equipped with appropriate filters giving
maximum transmission at a wavelength of 460 nm.

5.3 Cells", of thickness 1 (or 2) cm.

6 Sample

Use powder which will pass through a sieve of aperture size
160 um, prepared in accordance with 1ISO 3713.

7 Procedure

7.1 Test portion

Take a test portion of 1 + 0,001 g.

7.2 Blank test

Carry out a blank test in parallel with the determination, fol-

7.3 Control test

Check the validity of the operating progedures used py carrying
out, in parallel with the determinatiom~and following the same
procedure, determination(s) of the tungsten conter{t(s) of one
or several samples of the same.type, having knowp tungsten
content(s).

7.4 Determination

7.4.1 Dissolution

Place the(est portion in a 60 ml platinum crucible fitted with a
platinum.lid and add 5 ml of the hydrofluoric acid (4.p). Add the
nitric-acid (4.5) carefully, drop by drop, and heat to ljght boiling
until decomposition of the test portion is complete

crucible and the lid with water. Add 15 ml of the sulphuric acid
solution (4.9) and heat carefully on a sand-bath until copious
white fumes are evolved.

Remove from the source of heat and rinse the s'ldes of the

Allow to cool, and then dissolve the soluble salts in 10 ml of the
hydrochloric acid (4.7) and 30 ml of hot water.

7.4.2 Filtration of impure tungstic oxide

Filter the contents of the 60 ml platinum cruciblel on a fine-
grained ashless filter paper, collecting the filtrate {n a 600 ml
beaker. Wash the filter and the precipitate with |the hydro-
chioric acid solution (4.10).

Dissolve the precipitate (essentially tungstic agid) in the
smallest possible quantity of ammonium hydroxifle solution
—12); t f t loride solu-
tion (4.13). Collect the solution resulting from dissolution and
washing with the filtrate in the 600 ml beaker.

7.4.3 Treatment of any insoluble residue remaining on
the filter

Transfer the filter with any insoluble residue to the original
60 ml platinum crucible. Dry and ignite the filter, heating the
residue at a temperature below 750 °C. Cool, add 0,5 g of the
sodium carbonate (4.1) and 0,5 g of the diboron trioxide (4.4).
Heat over a burner, gently at first, and then more strongly, until
the mixture just fuses. Cool, and then dissolve the fused
material in hot water. Filter the solution obtained on a fine-

1) These are required for the determination of molybdenum (see the annex) when the molybdenum content of the sample is not known.
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grained filter paper, collecting the filtrate in the same 600 mi
beaker (see 7.4.2). Wash the filter with hot water.

7.4.4 Precipitation of tungsten

7.4.4.1 Acidify the solution in the 600 ml beaker by adding
10 mi in excess of the hydrochioric acid {4.7). Boii for 5 min.
Remove the beaker from the source of heat and dilute the con-
tents to approximately 450 ml with hot water. Add 30 ml of the
cinchonine solution (4.14) and a small amount of ashless filter
paper pulp, and allow the solution to stand for 30 min at 90 °C

1SO 7693-1984 (E)

Dissolve the fused mass in water, add some drops of the
ethanol (4.8), filter and wash the residue thoroughly to remove
the sodium carbonate completely (filtrate B). Combine filtrate
A with filtrate B in order to determine the molybdenum content

aer 1o aele yoae

(see the annex) if required.

Place the filter containing the residue in the crucible, ignite, ata
temperature not exceeding 750 °C in the electric muffle
furnace. Allow to cool and weigh.

agitating it from time to time. Then allow the solution to stand
at ambien temperature for at least 4 h or, preferably,
overnight.

7.4.4.2 Add 5 ml of the a-benzoin oxime solution (4.15) and
agitate vigorously for a few minutes. Allow to stand for 1 h at
ambient temperature. Filter using a conical filter funnel with an
11 cm diamgter filter paper containing a little ashless filter paper
pulp.

Wash thrde times by decantation, then with the hot
cinchonine{a-benzoin oxime solution (4.16) and then several
times with fold hydrochloric acid solution (4.11). Finally wash
with cold water.

Transfer the filter containing the precipitate to a tared platinum
crucible andl heat carefully to complete incineration. Add a few
drops of the nitric acid (4.5) and evaporate to dryness on a
sand-bath. [Ignite the tungstic oxide (for approximately 30 min)
at a tempefature not exceeding 750 °C1) in an electric muffle
furnace until constant mass is attained.

Allow to cdol in a desiccator and weigh the cruciblé containing
the impure|tungstic oxide.

7.4.4.3 Afd 5 g of the sodium carbonate.(4.1) and mix com-
pletely witH the impure tungstic oxide. Cever the mixture with 1
to 2 g of tHe sodium carbonate (4.1)and heat the mixture until
it fuses.

Swirl the cfucible to detach,the tungstic oxide adhering to the
walls of tHe crucible to.incorporate it with the fused mass.
Cool, and glissolve thefused material in hot water. Add some
drops of the ethanol\(4.8), heat for a few minutes, filter and
wash the ¢ruciblé»and residue with hot water, retaining the
filtrate (filtdate” A)." Transfer the filter containing the residue to
the cruciblg¢_and ignite; add 1 to 2 g of the sodium carbonate

8 Expression ot results

The tungsten content, expressed as _fiércenfage by mass, is
given by the formuia

0,793 0 [(m1 - mz) - (m3 =4 m4)]
X

100
my

where

my is the_ mass, in grams, of the test portion;

my is the mass in grams, of the impufe tungstic oxide
(see 704.4.2);

m, is the mass, in grams, of the residiie obtained after
fusion with sodium carbonate (see 7.4.4.3);

my is the mass, in grams, of the impure|tungstic oxide in
the blank test (see 7.2);

my, is the mass, in grams, of the residlie obtained after
fusion with sodium carbonate in the blank test (see 7.2);

0,793 0 is the conversion factor to expfess the tungstic
oxide content as the tungsten content.

9 Test report
The test report shall include the following information:

a) a reference to this International Standard;
b) identification of the sample;
c) the result and the method of expression used;

d) any unusual features noted during the determination;

e) details of any operations not specifled in this Inter-

(4.11) and again fuse.

national Standard or regarded as optional.

1) The temperature of 750 °C should not be exceeded, because, at a temperature even slightly higher than this, tungstic oxide volatilizes slowly and

continuously and this may lead to appreciable errors.
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Annex

Determination of molybdenum

A.1 General

The tungstic oxide obtained may contain traces (some hun-
dredths of 1 %) of molybdenum in the form of molybdic oxide.

Carry out the spectrometric measurements on the solution,
using the spectrometer (5.1) set a wavelength of approximately
460 nm, or the spectrometer (5.2) equipped with the ap-
propriate filters. (Cells of thickness 1 cm are generally used.)

If the molybdenym content Is not known, it Is necessary to
determine it spectrometrically and to correct the mass of
tungstic oxide.

A.2 Procedute

Boil the combined filtrate (A + B) to concentrate the solution
to a volume of apgproximately 80 ml. Transfer the solution to a
100 ml one-mark yolumetric flask, dilute to the mark with water
and mix thorougHly.

Transfer a 10 ml dliquot portion of this solution, containing not
more than 0,30 lng of molybdenum, to a 50 ml one-mark
volumetric flask. Add 2 g of the diammonium hydrogen citrate
(4.3) and agitate lintil dissolution is complete. Add 3 drops of
the phenolphthalgin solution (4.19), the hydrochloric acid (4.7)
until the red colgration is eliminated, and then 5 ml of the
hydrochloric acid [in excess. Add, agitating after each addition,
5 ml of the ammohpium thiocyanate solution (4.17), 20 ml of the
acetone (4.2) and 7 ml of the tin (Il) chloride solution (4.18).
Dilute to the mark with acetone and mix thoroughly.

Carry out the measurements within a period-net|exceeding
15 min after coloration. Determine the molybdenum content
from the calibration graph and (see clause A.3) arld subtract
the mass of molybdic oxide thus obtained from the mass of the
impure tungstic oxide.

A.3 Preparation of the calibration graph

Prepare standard matching solutions by placirl]g varying
amounts of standard molybdenum solutions (corresponding to
0,050 mg and 0,010 g of Mo per litre) into a series ¢f six 50 ml
one-mark volumyetric flasks. Add to the contents of|each flask
2 g of the diammonium hydrogen citrate (4.3) and agitate until
dissolution>is complete. Proceed as described in dlause A.2,
second:paragraph, from ““ Add 3 drops of the phenplphthalein
solutign (4.19)..."".

Plot a graph having, for example, the measured absdrbances as
ordinates and the corresponding molybdenum contents as
abscissae.
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